Inhibition of arylesterase by aliphatic alcohols.
The inhibition of arylesterase (EC 3.1.8.1) by 11 aliphatic alcohols (one to seven carbon atoms) was studied in blood serum from healthy donors. Inhibition curves were described by the Hill equation, with a Hill coefficient (n) close to unity, except for some alcohols, mainly the lowest. The inhibiting activity of the alcohols was highly dependent on their structure, since the C50 values covered about three orders of magnitude. The least active compound was methanol (C50 approximately 1 M) and the most active was heptanol (C50 approximately 7.4 x 10(-4) M). The A and B isozymes (differing by the amino acid at position 191) had similar inhibition parameters with the alcohols tested. Quantitative structure-activity relationships were computed with either the experimental solvation parameters of Abraham [6] or the theoretical parameters of Wilson and Famini [11]. Both methods gave similar results, with a slight advantage to the empirical parameters in terms of simplicity and statistical significance. The two main determinants of inhibition were identified as molecular volume and lack of polarity. The effect of volume was non-linear, tending to a maximum when the length of the alcohol increased. For a given number of carbon atoms, the best inhibitor was the least polar compound. These results point to a binding site consisting mainly of nonpolar aliphatic amino acids, and located in the depth of the protein molecule.